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Pain Control via the Dorsa-Lumbar Sympathetic Outflow
No acceptable scientific explanation has yet
been found to account for the success of such
remote treatments as acupuncture and connec-
tive tissue massage which do not conform to
the recognized distribution of segmental refer-
ence.
This paper is the result of clinical observa-
tions over the past seven years, revealing pre-
viously unsuspected effects from applying var-
ious treatments to the area of the sympathetic
dorso-Iumbar outflow for a wide variety of pain-
ful conditions. An hypothesis is offered which
may account for those remote effects hitherto
poorly understood.
JOAN N. WEBB
Joan Webb, A.U.A., is a private practitioner at Hack-
ney, South Australia, who has a particular interest in
both pain and problems of circulation and their as-
sociation with the sympathetic nervous system.
Despite many years of studying pain
and its accompanying disabilities, there
are still a lot of puzzling unknowns,
not the least of which is the difficulty
in accurately localizing the source of
referred pain.
In the world of acupuncture no ac-
ceptable scientific explanation has yet
been found to account for the mech-
anism by which the insertion of a needle
into the ulnar side of the hand can
relieve sciatica or, when inserted into
the big toe, can reduce dyspnea. In
addition, connective tissue massage
could be thought to produce a semi-
remote magical response as do the
trunk movements of the Feldenkrais
Method. The effect of these applica-
tions certainly cannot be explained in
terms of the segmental distributions
that we have come to recognize. As
well, papers and text books attempting
to relate various symptoms to derma-
tomal areas offer a multiplicity of an-
swers.
Some of the more notable pain syn-
dromes such as reflex sympathetic dys-
trophy (RSD) or algodystrophy, and
related disorders, have been studied in
depth and shown to be highly associ-
ated with hyperactivity or hypoactivity
of the sympathetic nervous system.
Other pains such as post-herpetic
neuralgia, tic douloureux, post-opera-
tive pain and headache are not de-
scribed in the literature as having any
specific primary association with the
sympathetic nervous system unless ac-
companied by hyperpathia. It has been
established that in the cat there is a
raising of pain threshold in response
to vibration (Wall and Cronley-Dillon
1960), and manipulative physiothera-
pists have been told that they are vi-
brators of mechano-receptors which in
turn suppress C fibre action, thereby
raising the pain threshold (Wyke 1979).
In the light of the Gate Theory of
Melzack and Wall (1965) this is a log-
ical explanation. However, clinical ob-
servations by the author in 1978 and
over the ensuing years suggest that
other mechanisms such as regulation
of autonomic reactions may be playing
a more dominant role in pain control,
especially through the sympathetic ef-
ferent fibres.
Sympathetic efferents around blood
vessels are basically concerned with
regulation of vasomotor tone, in gen-
eral producing vasoconstriction by
contraction of smooth muscle within
the vessel wall. There are, at the same
time, vasodilator fibres within certain
tissues such as skeletal muscle.
Nathan (1980 p 316) states that 'one
knows that sympathetic fibres release
noradrenalin throughout their course'
and that 'peripheral nerves accom-
panied by sympathetic nerves will be
bathed in a solution of noradrenalin
whenever there is sympathetic activity' .
From the work of Wall and Gutnik
(1974) it has been shown that damaged
nerve membranes and the sprouts
within a neuroma become sensitive to
norepinephrine. The now well-known
pain relieving effect of guanethidine,
which blocks the transmitter released
from sympathetic terminals, also sup-
ports the involvement of sympathetic
fibres in pain. It is interesting to note
that when 'regeneration of sympathetic
fibres and subsequent restoration of
functional importance occurs in full
thickness grafts, sweating (under sym-
pathetic control) reappears about the
same time as pain sensitivity' (Sunder-
land 1981 p 402).
The Australian Journal of PhySiotherapy Vol 32, No 2, 1986 79
Pain Control via the Dorsa-Lumbar Sympathetic Outflow
Walker and Nulsen (1948) experi-
mented on the effect of stimulation of
efferent sympathetic fibres on pain.
After removing the relevant ganglia of
patients suffering both painful and
painless arterial insufficiency, they
stimulated the remaining distal efferent
fibres and were able to repeatedly re-
produce the characteristic pain of which
the patient complained. Similar stimu-
lation of efferent fibres in the patients
with painless arterial insufficiency pro-
duced no sensory changes.
Summarizing the modulation of dis-
charge from peripheral injury detec-
tors, Wall (1976 p 7) states that the
firing of normal peripheral nerve fibres
when tissue is injured is influenced by
the temperature, the vasculature, sym-
pathetic efferents, the chemical en-
vironment and previous stimuli. The
firing of damaged or regenerating af-
ferent nerve fibres is also influenced
by these factors as well as by the arrival
at their endings of high-frequency anti-
dromic impulses and by the presence
of sympathetic transmitters.
The possible significance of the nerve
supply to blood vessels, throughout the
body, being a channel for tlansmission
of pain did not occur to the writer until
confronted with a case of tic doulou-
reux in 1978. It has been well estab-
lished that sympathetic blocks are most
effective in cases in which there is pain
and hyperpathia (burning or painful
electric sensation) (Loh and Nathan
1978). In West Germany and possibly
other European countries, treatment by
interferential current directed through
the sympathetic ganglia, presumably to
reduce sympathetic activity, has been
in use since the 1950's. For pain any-
where above the waistline some work-
ers apply the electrodes to the dorsal
spine (Figure 1), but the literature has
not yet reported anyone using that same
area as a site for treating pain in the
head such as tic douloureux, facial
post-herpetic neuralgia, painful tem-
pero-mandibular joints, pain following
head surgery, sinusitis or headache.
When contemplating how to arrange
two small electrodes on the very
Figure 1: Placement of Endovac cups
for most treatments to dorso-Iumbar
outflow. Treatment usually given in sit-
ting or side-lying.
tender face of a patient who had had
the classical, gradual but relentless on-
set of tic douloureux over a period of
nine months, the author wondered
whether interferential current, applied
to the dorsal spine, could influence pain
in the face. The patient had by this
time been suffering constant pain for
three months despite drug therapy, to
which she was violently reactive. A de-
gree of relief was evident even at the
first treatment, and she was pain free
after a further twelve treatments, re-
maining so for four months. Since then
intermittent recurrences have been of
a mild nature.
About six weeks later, when treating
a female patient for a painful left
shoulder (capsulitis) she happened to
mention that she had had an attack of
shingles two years earlier and had been
in constant pain over her right eye ever
since. In the process of treating her
shoulder with interferential current to
the dorsal spine it was found that she
lost her post-herpetic neuralgia far
more quickly than the pain in her
shoulder. That pain relief exists to this
day.
For these effects to occur, apart from
a mechanism involving pathways along
spinal tracts, one could suggest a direct
link via post-ganglionic fibres from the
upper thoracic segments, the area des-
ignated as supplying sympathetic ef-
ferents to the head.
Head Pain
Tic douloureux
In the case of tic douloureux it has
always been assumed that the cause of
pain had to do solely with the trige-
minal nerve because it was the main
sensory afferent in the face, but often
the theory and findings did not match.
Calvin et al (1977 p 147) point out that
'there are cases where the trigger is
found to be in a different division from
the pain' and 'there is frequent lack of
a fixed neurological deficit'.
The most common area of pain in
tic douloureux is in the distribution of
the second and third division of the
trigeminal nerve. In the classification
of Wyke (1970), nociception is attrib-
uted to type IV mostly non-myelinated
afferent fibres, and these are found not
only in the many musculo-skeletal
structures of the body but also in the
walls of blood vessels (which also in-
undate musculo-skeletal structures)
throughout the entire body. Sympa-
thetic efferents are likewise around
blood vessels and are of the same type
IV category, that is mostly non-mye-
linated C fibres. Could this severe pain
be associated with an abnormality of
sympathetic activity around the facial
and transverse facial arteries?
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Figure 2: Arterial distribution to the
face.
The facial and transverse facial ar-
teries (Figure 2) can be seen to co¥er
just that area supplied by the second
and third branches of the trigeminal
nerve, and the sympathetic distribu.tion
from the upper dorsal outflow is de-
scribed as travelling along the external
carotid artery and its branches which
include the facial and lingual arteries,
to communicate with the terminal
branches of the trigeminal nerve
throughout the face (Williams and
Warwick 1980). The sympathetic plexus
around the lingual artery may well ac-
count for tongue involvement seen in
some cases. Of interest is the fact that
both the trigeminal nerve and its gan-
glion are supplied with sympathetic
fibres from the plexus around the in-
ternal carotid artery.
At the present time, pain in the face
related to sympathetic fibres around
blood vessels is generally classified
within the bounds of the reflex sym-
pathetic dystrophy syndromes.
Is tic douloureux then a form of
RSD? Its characteristic pain, varYing
from a mild discomfort to excruciating
almost knife-like lancinating pain, fits
well the description of RSD given by
Bonica in 1973.
Because of the observed beneficial
effects referred to above in post-her-
petic neuralgia over the eye (the area
of the supraorbital artery) it would
seem that classical reflex sympathetic
dystrophy is not the only painful con-
dition to be associated with sympa-
thetic efferent fibres. Furthermore, the
author's clinical experience has found
that headache, whatever the cause
(painful and/or discharging sinuses,
temperomandibular joint pain and pain
following head surgery) may avo be
successfully relieved by treatment over
the area of the dorso-Iumbar sympa-
thetic outflow.
Headache
Lance (1982) attributes displacement
or dilatation of intracranial vessels and
dilatation of extra-cranial vessels as
common causes of headache but thinks
that vaso-dilatation by itself would be
insufficient to cause headache. He sug-
gests that an additional factor appears
to be the accumulation in or around
the dilated arterial wall of substances
which sensitize them to distension.
Stretch of hypersensitive sympa-
thetic fibres around and within the ar-
terial wall may be 'an additional fac-
tor' causing pain.
Ray and Wolff (1940) were able to
reproduce headache by rhythmically
distending and collapsing the superfi-
cial temporal artery.
Taylor (1967) reports that after in-
jury, control of cranial vessels becomes
unstable.
Sunderland (1978 p147), in listing
the neurological complications of mus-
culo-skeletal pathology, states 'whereas
normal nerve fibres show a remarkable
tolerance to mechanical deformation,
damaged nerve fibres are particularly
susceptible to physical deformation and
ischemia'. Further, 'adhesions which
fix a nerve trunk in its bed or reduce
its mobility, and changes in connective
tissue of a nerve which change its elas-
ticity, prejudice nerve fibres by low-
ering the threshold at which stretching
begins to produce structural and phys-
iological effects'.
Where sympathetic efferent plexuses
around cervical and/or cranial arteries
are involved in injury, irritation or en-
trapment anywhere along their path-
ways, they are, as a result, more sen-
sitive to deformation; then, during
emotional or other tension, when the
head demands more circulation, the in-
creased blood flow will distend the ar-
teries and in turn may irritate the sur-
rounding hypersensitive plexus, further
lowering the pain threshold. This
mechanism of stretching and irritating
hypersensitive sympathetic efferents
may explain the known effects of heat
in causalgia and other related condi-
tions where there is an increase in pain,
and why cold is more helpful, and may
account for instances when even the
pulse distending an artery can give rise
to a throbbing pain. On this hypoth-
esis, aches and pains which seem to
accompany changes in the weather may
be due to a rising climatic temperature
prior to a cool change.
Lance (1982 p31) also asserts that
there is no means by which headache
can arise from the lower neck, but he
goes on to say that 'the nerve plexus
which surrounds the internal and ex-
ternal carotid system in man is almost
entirely of sympathetic origin from the
8th cervical, the 1st, 2nd and 3rd tho-
racic segments of the spinal cord via
the superior cervical ganglion'.
The writer suggests that pain any-
where in the head may originate from
injury at these levels, without neces-
sarily showing signs of RSD.
Stroebel (1979) sees the stretching of
arterial walls in migraine as essentially
equal to the third phase of Raynaud's
disease where there is a bright red co-
loration taking place, this engorgement
following the white then blue appear-
ance of the hands during the first and
second stages respectively.
Wyke (1970 p363) has described
headache arising from excessive disten-
sion of the veins of the paravertebral
venous plexus system, occurring when-
ever there are marked elevations in in-
trathoracic or intra-abdominal pres-
sure. He stated 'in such circumstances
development of pain in the back is
usually associated with onset of head-
ache due to distension of the intra-
cranial veins'.
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For those who take anginine, the side
effect is often headache and hot
flushes, another example of pain from
distending vessels. Brain tumours fed
by ever-enlarging blood vessels are an-
other well-known cause of unremitting
pain.
Further association of pain with en-
gorgement of blood vessels was found
by Arnoldi (1972) when undertaking
intro-osseous phlebographic tests on
patients with unilateral hip arthrosis.
'In severe arthroses there is, at rest, a
typical aching pain when femoral neck
pressures exceed 40 mm Hg.
Stones in the ureters or bile ducts
are sources of the most severe pain
known to man. It is not difficult to
see how this can arise as blood vessels
in the walls of these ducts, and their
sympathetic efferents, are subjected to
severe stretching.
Based on the writings of both Hip-
pocrates 400 B.C. and Chinese acu-
puncturists more than 2,000 years ago,
who each concluded that areas dem-
onstrating variations in the heat of the
body are also areas of pain and/or
disease, we have the modern day use
of thermography in diagnosis.
Pain and Emotion
Accepting the idea that sympathetic
efferents play an important role in pain
and are distributed over the whole
body, largely from the confines of the
dorso-Iumbar outflow, it was decided
to observe the effects of treating, in
the same way, symptoms arising from
the trunk and lower limbs. The follow-
ing case history illustrates what effects
may be 0 btained. A teenage soccer
player suffering acute pain at the base
of his 1st and 2nd metatarsals over a
period of four months was diagnosed
by an orthopaedic surgeon as having a
haematoma. On examination, there was
no swelling whatsoever but he certainly
did have acute pain even on the gentlest
of pressure. Local treatment of ultra-
sound and interferential current aggra-
vated the condition but there was a
dramatic improvement overnight when
interferential current was applied on a
0-100 c.p.s. frequency, directed at his
T 8-L2 spinal level for 12 minutes. He
was pain free in 5 treatments and has
remained so.
This led to a greater understanding
of many puzzling syndromes hitherto
considered to be psychosomatic, hy-
pochondriacal or 'fit for the too-hard
basket' and the author was better able ~
to appreciate the plight of many whose
problems had been written off as liti-
gation neurosis. Psychiatrist Anthony
Bouckoms (1984) has been quoted as
saying that only about 5 per cent of
chronic pain patients are hypochon-
driacs or hysterics; 'pain itself is the
reason people suffer, it is not psycho-
pathology'. The writer fully agrees with
this view.
fhe association of pain with emotion
has always been recognized as a com-
plex problem but this very complexity
may be better understood if the sym-
pathetic system is traced centrally to
the limbic system (Nobak and Dema-
rest, 1975 p 430-31) which underlies
the behavioral and emotional expres-
sions of animals and responds to var-
ious stimuli with:
(1) Somatic motor responses
(2) Autonomic responses
(3) Sensory modalities - which in-
clude emotional feelings.
Pain being linked with the sympa-
thetic, or autonomic component may
therefore be readily associated with
emotion. It is not surprising to find
that pain accompanied by abnormal or
uncharacteristic depression, frustra-
tion, irritable temperament or weeping
can result from its effect on the limbic
system, and why a much more prag-
matic approach is necessary instead of
labelling symptoms as 'all in the mind'.
Patients are often told to sort out their
disproportionate thinking and emo-
tions, and are invariably issued with
drugs which may be unnecessary and
produce side effects.
Classic sciatica and other patterns of
referred pain occurring with disc le-
sions or peripheral nerve entrapment
have influenced us into believing that
pain distribution must fit in with ac-
cepted dermatomal patterns in order to
be recognized as a legitimate com-
plaint. Given that all peripheral nerves
are 50 per cent C fibres, including the
sinu-vertebral nerves, of which some
90 per cent are nociceptors in man
(Basbaum 1980), it is obvious that pain
can and does follow these patterns;
but, together with the C fibres travell-
ing in peripheral bundles, there are
those which follow blood vessels
throughout the body, and this is where
confusion may arise when the areas of
pain include and appear to involve sev-
eral segmental levels at once. It is not
uncommon for pain to be described as
'all through' a limb and not necessarily
in specific segmental areas.
If one stops to consider the distri-
bution of the circulation throughout
the body with 99 per cent of the body
supplied by blood vessels there is less
difficulty in accepting the diffuse nature
of patterns of pain involving the sym-
pathetic system. One should be wary
of too readily accusing people of mal-
ingering. Even in normally avascular
structures, soon after injury, there may
be invasion by blood vessels accom-
panied by sprouting nerve fibres which
can sometimes become malformed into
neuromas.
Nerve injuries in the periphery can
be a great problem in themselves, but
when the lesion occurs at the spinal
end of the sympathetic efferent fibres,
in the main para-vertebral ganglia and
trunks, the effects are invariably wide-
spread and complex, eg vehicular ac-
cidents, because of the relay into the
many branches from this central point.
In the thoracic area there is a relay of
1:30 from pre to post-ganglionic fibres
(Nobak and Demarest 1975) and from
the superior cervical ganglion the ratio
of 1: 196 has been quoted (Warwick
and Williams 1973). Along with this
divergence there is also the diverging
and converging of preganglionic effer-
ents within the ganglia, all being sub-
ject to injury.
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Whiplash
During rear-end collisioRs, especially
when the head is rapidly extended, the
whole sympathetic chain and its gan-
glia are likely to be suddenly and se-
verely stretched, and bilaterally if the
person is looking straight ahead. De-
pending on the extent of the force and
range of movement of the head, this
forced elongation extends down into
the thoracic area creating gross and
often irreversible damage.
It is no credit to the health profes-
sion that, in Australia, victims of rear-
end collisions have had to form asso-
ciations in a bid to have their problems
recognized.
If, as often seems the case, the ac-
cident results in traction injuries to the
sympathetic chains and ganglia, then
these people will not necessarily h~
grossly limited joint ranges of move-
ment of the neck and trunk unless these
were present prior to the accident, nei-
ther will x-rays show abnormal signs
other than changes related to previous
history. What they do suffer is gross
pain in many areas after movement, a
classic pattern of proximal sympathetic
insult, invariably accompanied by other
sympathetic malfunction, such as hy-
per-aesthesia, loss of power, tingling
and/or numbness. (Sympathetic in-
volvement in loss of somatic muscle
power has been attributed to the effects
of adrenalin and noradrenalin on the
function of both muscle fibres and mo-
tor end plates. Sympathetic fibres also
facilitate motor neuron cells in the
spinal cord and muscle spindles (Van
Stralen 1982). Thus smooth co-ordi-
nation in the firing sequence of motor
units for normal posture and loco-
motion would also depend on the in-
tegrity of the sympathetic innervation).
Many a patient has been labelled a
malingerer because pain is not elicited
on actually testing the joint movement.
However, joint movement can apply
another episode of stretch to the newly
hypersensitive fibres, and stretching is
just what they do not need. It will
result in pain later. This is demon-
strated when neck extension is exam-
ined, the movement duplicating the ac-
cident. The histo-pathology occurring
within stretched neurons has been well
described by Sunderland (1981) and
shows why treatment by traction may
produce deleterious effects in these
post-accident victims. Emphasis must
be on resting the fibres and ganglia,
aided where possible by a well-fitting
collar, with or without the most gentle
of treatments to hopefully raise the
pain threshold. What examiners do not
realize is that the patient can be in
agony for as much as two to seven
days or more after their examination,
especially when done without due con-
sideration of pain. Thus inaccurate re-
ports are often sent to insurance offices
and other professionals.
VERTEBRAL GANGLION
Figure 3: Anatomical position of the
cervical sympathetic chain and ganglia.
(Reproduced from Pick J (1970», The
Autonomic Nervous System, with kind
permission of Lippincott Publishers.
An examination of the anatomical
position of the sympathetic ganglia and
chains shows that the whole of the
cervical segment is open to abuse from
neck distortion as it rests on the prev-
ertebral muscles just anterior to the
transverse processes and apophyseal
joints of all the cervical vertebrae (Fig-
ure 3). Attention should also be drawn
to the levels of the ganglia themselves.
The superior ganglion sits close to the
base of the skull and the transverse
processes of Cl, C2 and even C3, a
very mobile area, whilst the middle
ganglion usually sits at the C5-6 level,
the most common site of neck injury.
This ganglion supplies sympathetic ef-
ferent fibres to the lower cervical pe-
ripheral nerves which are distributed to
the arm. Also at this level the vertebral
artery, with its surrounding plexus, en-
ters its bony canal on each side of the
sixth vertebra. Further, in many inju-
ries including whiplash, it is not un-
common to find the focus of pain re-
ported at around TI, the level of the
stellate ganglion which also supplies
fibres to the arm and head.
To compound the effects of injury,
as well as direct damage to the sym-
pathetic ganglia and chain, there is
damage to musculo-skeletal compo-
nents each of which contain blood ves-
sels and somatic and autonomic nerve
fibres.
It must be borne in mind, however,
that the whole cervical section of the
sympathetic trunk has its origins in the
thoracic area.
The Thoracic Spine
Allocation of sympathetic fibres to
the whole body, being restricted to the
dorso-Iumbar outflow, must of neces-
sity mean considerable overlap, and
clinical observations and possible de-
ductions by the author thus far suggest
the existence of what can only be de-
scribed as an incredible network.
Nobak and Demarest (1975) and Pick
(1970) designate:
TI-T9 to the head, neck and arms
T 10 - L 2 to the legs.
The trunk, therefore, is supplied by
levels somewhere in between, and
herein there may be a possible answer
to the mysteries of acupuncture and
other remote treatments.
Clinically the levels for musculo-
skeletal structures of the 'trunk' seem
to be T4-Ll, which therefore consid-
erably overlap the segments supplying
arms and legs (Figure 4) and offer a
mechanism for pain reference upwards
or downwards to any part of the body.
In practice, one often finds that injury
and/or treatment to T6-TI0 capable of
influencing pain anywhere in the body,
including the low back.
The Australian Journal of PhYSIOtherapy. Vol. 32, No.2, 1986 83
Pain Control via the Dorso..Lumbar Sympathetic Outflow
Figure 5: Approximate distribution of
sympathetic efferents to internal or-
gans from the dorso-Iumbar outflow.
unless pain is experienced in this area.
The fact that somatic fibres to the arms
and legs enter the periphery from the
more mobile sections of the spine,
namely the neck and lumbar areas, has
meant that examination of those areas
has usually taken precedence. Hope-
fully this attitude will change.
How often do we damage the trunk
in the thoracic area? It is through the
T8-T9 area that the trunk maximally
rotates (Korr 1978). This is readily con-
firmed by examination of the apophy-
seal facets of these vertebrae. In fact,
the whole area of T6-TIO is involved
in spiral rotation of the trunk.
In falls on to the outstretched hand
there is a sudden impact on landing in
a position of side flexion, with some
degree of rotation. If we are holding
something and cannot break the fall
the righting reflex maintains the up-
right position for as long as possible
and landing with the trunk in side flex-
ion and rotation at thoracic levels fol-
lows. Many falls in sport inflict injury
on the trunk, eg Australian Rules foot-
ball, rugby, horse-riding, flying catches
at cricket; others involve the trunk vig-
orously in activity as in fast bowling
and throwing javelin and discus. Slip-
ping and sitting down suddenly, as in
skating, imparts an appreciable jolt to
the dorsal area indirectly but neverthe-
less effectively. If previous injury is
present the patient will experience con-
siderable aggravation by such a fall,
but one of the most damaging injuries
results from jumping from a consid-
erable height such as a shed or house
roof especially in younger years when
spinal tissues are immature. The jolting
and crushing together of vertebrae in
the dorsal area as the trunk suddenly
flexes on landing can remain a source
of widespread problems for the future.
A subsequent injury later on in life sets
in train a continuing incidence of read-
ily recurring symptoms by even the
simplest of every-day movements. Yet
another injury which can be inflicted
on this mid-dorsal area is from the
application of very strong electric shock
treatment, where the trunk becomes
markedly flexed for the duration of the
current.
The sympathetic ganglia in the tho-
racic area rest against the heads of the
ribs close to the costo-vertebral joints,
so that during impact to the ribs on
hitting the ground, these ganglia and
fibres must be readily jolted. The close
proximity of the ganglia to the costo-
vertebral joints may account for ad-
ditional pain on deep breathing and
coughing.
Forced flexion or extension of the
head and neck also produces wrenching
of the deep and superficial muscle
groups which extend down as far as
T15
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Because of its relative stability, the
musculo-skeletal structure of the chest
has been considered almost irrelevant
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Head~-""'-
Neck ~~::I"'------'l~
Arms
,
It is of no small importance that one
finds T6-T lOis also an area shared by
the internal organs, liver, gallbladder,
pancreas, spleen and supra-renals, as
well as stomach and small intestine,
with the oesophagus and kidneys at the
boundary (Figure 5), which presents a
possible means of referring into trunk
and/or limb during visceral distress.
Superimposing Figure 4 over Figure 5
demonstrates how complex the neural
network must be.
Figure 4: Approximate distribution of
sympathetic efferents to musculo-skel-
etal structures of the whole body from
the dorso-Iumbar outflow.
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Figure 6: (a) Acupuncture points of the 'Bladder' meridian on the posterior sur-
face of the body. (b) Acupuncture points of the 'Governing Vessel' merid
ian on the posterior surface of the body.
T7 posteriorly and T3 anteriorly in the
thoracic area. Longus Colli, which ex-
tends anteriorly down to T3, is often
involved in tearing with haematomas
forming on its anterior surface. A force
strong enough to tear muscles and
blood vessels to that extent may well
have damaging effects on the sympa-
thetic ganglia and trunks resting against
them.
It has been found that 'the greater
the violence to an axon the more in-
tense the retrograde reaction and, im-
portantly, it is more intense when the
nerve is avulsed than when it is cut or
ligated. Reaction has been found to be
proportional to the violence, increasing
with the length of the nerve destroyed.
This intensity of reaction also varies
inversely with the distance of the site
of the damage from the cell. Thlifi. it
is greater after lesions close to the par-
ent cell than after damage more pe-
ripherally. Significantly, this is accom-
panied by retrograde reaction in the
parent cell both motor and sensory cells
as well as sympathetic which in turn is
thought to distort central patterns of
activity and adversely affect regenera-
tive processes and the restoration of
function' (Sunderland 1981 p87).
'Rapid stretching of a section of a nerve
trunk by as little as 6 per cent may
result in severe and extensive damage'
(Sunderland 1981 p156).
These findings lead the author to
believe that damaged synaptic junc-
tions may be the cause of many seem-
ingly irreversible syndromes, especially
in the case of car accident victims and
more especially those who suffer mul-
tiple accidents.
The position of the lower ganglia is
also interesting. At TI2-Ll the large
and dense coeliac plexus is situated an-
terior to the abdominal aorta and an-
terior to the crura of the diaphragm
(perhaps another reason for an increase
in symptoms on coughing and deep
breathing). Below the coeliac plexus,
the superior hypogastric plexus rests in
front of the bifurcation of the abdom-
inal aorta and importantly the body of
the fifth lumbar vertebra and promon-
tory of the sacrum, the most common
level of low back symptoms.
Trigger Spots/Acupuncture Points
Often, the means by which the pe-
riphery is used to detect underlying
musculo-skeletal problems is through
palpation of trigger spots. Melzack et
al (1977) and Liu et al (1975) have
already found high correlation in their
study of trigger spots, motor points
and acupuncture points. As well as their
findings, the author has come to realize
that some of the present day techniques
of applying 'mobilizations' to the dor-
sal spine, in postero-anterior and uni-
lateral rotational directions, are in fact
over acupuncture points along the
'bladder' and 'governing vessel' merid-
ians (Figure 6 a and b). It is conceivable
that these points may also be the means
by which connective tissue massage and
some other forms of massage achieve
their effects, and the means by which
cervical traction is seen at times to in-
fluence symptoms in the dorsal and
lumbar areas.
A very active area in spinal syn-
dromes is the section which corre-
sponds with the lateral 'bladder' me-
ridian along the length of the medial
The Australian Journal of PhYSIOtherapy. Vol. 32, No.2, 1986 85
Pain Control via the Dorso-Lumbar Sympathetic Outflow
border of the scapula. In recent severe
injuries even the most gentle of pres-
sures here can reproduce referral pat-
terns not only into the head, neck and
arms but also into the legs as far as
the foot, obviously in line with the
above-mentioned meridians. More
commonly these points in the lateral
'bladder' meridian are associated with
pain, sensory disturbances and loss of
power in the arms; symptoms which
often respond well to interferential cur-
rent using 100 c.p.s.
Genesis of trigger spots/acupuncture
points is still unknown. The close prox-
imity of 'meridians' to major blood
vessels in many instances is all too co-
incidental not to warrant thought, as
is the proximity to motor points. In
the latter case, it is not only a point
at which a motor nerve enters a muscle,
it is also a neuro-vascular hilus.
From the point of view of sympa-
thetic involvement, acupuncture points
are perhaps at the specialized arterio-
venous anastomoses where the con-
necting vessel receives a rich supply of
sympathetic fibres to its wall. These
anastomoses 'occur in the skin of the
nose, lips and external ear' (areas much
used in acupuncture) and in many other
tissues including the sympathetic gan-
glia (Williams and Warwick 1980).
The mechanism whereby remote ap-
plications effect relief of symptoms
may lie in the ability of the sympathetic
system to synapse intersegmentally as
much as six segments upwards or
downwards in the sympathetic chain.
The same situation exists centrally, with
somato-sympathetic reflex pathways
and viscero-sympathetic reflexes mak-
ing contacts up to six segments away
(Coote 1969) on either side of the seg-
mental input. Under these conditions,
an input at T 12, a level within the
designated area of sympathetic supply
to the legs may communicate with T 6
six segments above, the area of the
arms and upper trunk and may readily
influence it when there has been a pre-
vious weakness established at this level
which has left the fibres vulnerable as
Sunderland points out.
Precautions when Treating the
Dorso-Lumbar Outflow
Because of its profound influence
over the whole body, the dorso-lumbar
outflow has to be handled carefully
when it comes to treatment. The author
has seen many patients who have been
treated far too strenuously which has
resulted in gross exacerbation and mis-
ery. Such treatment has been given boY
chiropractor, doctor and physiothera-
pist alike. The author's experience has
revealed the need to use initially the
most gentle of applications of which-
ever type of treatment one selects,
gradually increasing the dosage if prog-
ress permits or demands, which may
not always be necessary. Often there
is a ceiling beyond which symptoms
will only be aggravated and again the
utmost respect must be given to this.
Also, rest after treatment should be
encouraged, and the patient advised
against activities such as walking,
shopping, carrying, or arm exertion.
Such caution has also been found nec-
essary by Chinese acupuncturists.
In syndromes demonstrating the tri-
pIe effect of loss of power, pain and
sensory changes, exercises are invari-
ably disastrous. As quoted earlier (Sun-
derland 1981), lesions close to the par-
ent cell are accompanied by retrograde
reaction in both motor and sensory as
well as sympathetic cells, and it appears
that the more these people demand of
their damaged cells/fibres the more re-
lentless is the deterioration of tissues
until a dystrophic situation sets in.
Rest, to permit cell recovery, is the
first consideration and in severe cases
this may have to be over a considerable
period, although the problem here is
that those people whose symptoms are
due to direct dorsal injury find it dif-
ficult to rest because the thoracic cage
is immediately pressured against the
mattress. A water bed may be of help
here. Arm movements above 80° dur-
ing the day or night appear to stretch
trigger points within the trapezius/
rhomboids area and gradually give rise
to pain.
There is also exacerbation of symp-
toms if working in a semi-stooped po-
sition with the neck and dorsal spine
in flexion, eg sweeping, cleaning teeth,
reading and writing, as well as extend-
ing as in reaching up to a high cup-
board or clothes line. When the dorsal
area is affected, any degree of costal/
vertebral joint movement seems to set
symptoms going.
Permanent damage results in severe
reduction of life style which in some
instances has led to divorce and family
break-up. Counselling of the family is
most necessary.
Not surprisingly, with both musculo-
skeletal structures and visceral struc-
tures sharing the dorso-Iumbar area of
distribution, care is needed when treat-
ing patients who also have advanced
angina, low blood pressure (patients
experience excessive persistent fatigue
after each treatment), pacemakers and
acute infections, eg nephritis and sys-
temic influenza.
Clinical experience has shown that
ultrasound or short-wave diathermy (or
any high frequency treatment) applied
centrally or bilaterally to the thoracic
area for more than five minutes, es-
pecially when this is the prime site of
the lesion, can cause reactions of gen-
eral malaise, and is contra-indicated as
is going beyond a maximum intensity
of 0.8 W cm-2 pulsed with ultrasound.
Pulsed output in high frequency ap-
plication is essential to avoid similar
adverse reactions, which may have
some relation to the Amdt-Schultz law
whereby a weak stimuli increases phys-
iological activity and very strong stim-
uli inhibit or abolish activity.
A further observation by the author
has been the symptom of sharp stab-
bing pain at rest which appears to have
the potential to result finally in reflex
sympathetic dystrophy which, from the
point of view of treatment, takes prec-
edence over any other symptoms. Early
treatment is essential with a good result
often coming from interferential cur-
rent on a sweep frequency of 0-100
c.p.s. perhaps starting as low as 4 rnA
for four minutes, or even lower.
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With the escalating introduction of
more forms of treatm6nt it is now pos-
sible to relieve pain in many different
ways. In 1980 a study of no less than
50 different treatments (excluding the
above) for phantom limb pain, re-
vealed no one treatment as having any
superiority over the rest, but as Dr
Ainslie Meares has said (in the ABC
television series on Alternative Medi-
cine) 'Any treatment only has to suc-
ceed once to be worthy of use again'.
It is up to us to continually monitor
results, tailoring treatment to suit the
individual. In agreement with Par-
tridge (1982), the author feels there is
no such thing as a model for research,
a concept found wanting at the Mich-
igan Conference on Neurobiological
Mechanisms in Manipulative Therapy
1977. There are too many variables to
be considered, the most pertinent being
the patient's own chemistry. Using in-
terferential current with sensitivit~ soon
demonstrates how widely people vary
in their responses. For this reason it is
highly probable that there may never
be a singularly universal cure for all
pain.
Summary
This paper has been written in the
hope of stimulating thought and ever
vigilant observation in the clinical set-
ting.
More and more evidence is accu-
mulating to show that treatments may
be having a direct influence on sym-
pathetic efferent C fibres which, in
turn, offers further alternatives in ther-
apy, viz through the dorso-Iumbar out-
flow, and also compels us to examine
this area more closely as a possible
prime site of symptoms. The writer
feels that this specialized area, much
neglected, may offer a means of un-
derstanding some of the remote mech-
anisms of pain referral and pain relief
and may be the answer to a consider-
able percentage of patients who appear
to have pain in the absence of any
apparent cause.
It is probable that this sympathetic
'switchboard', on which even the brain
itself depends, will give further under-
standing to the concept of holistic med-
icine.
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